Introduction
In many of modern technological processes heating equipment, with many inputs and outputs, were used [1, 2] . Infrared camera was quite often used for temperature measurement [3, 4] . An example of such a device may be an inductive heated, rotating steel cylinder, used in many branches of industry, such as paper, textile or rubber. The type of heating mentioned above has many advantages, among which high velocity and efficiency are especially worth mentioning. In order to obtain required temperature distribution on the surface of the heated object, a group of stationary inductors is used. As an alternative which gives a possibility to reduce the number of inductors, and enables achieving higher uniformity of temperature distribution on the surface of the heated object, use of mobile inductors is possible. General block diagram of the system, in which the last solution has been used, is shown in controlled by a PC, is responsible for the movement of inductors. Apart from that, the PC is also in charge of control of the heating power provided to the heated cylinder and the acquisition of measurement data from the infrared camera.
In order to compare the quality of the heating attained with the use of stationary and mobile inductors, the results of a series of experiments accomplished on the aforementioned experimental setup are hereby displayed. In 
Heating the cylinder with one inductor
The less complex case of inductive heating of a rotating cylinder is heating with the use of one stationary inductor, provided with constant power. The temperature distribution on its surface in a quasi-steady state is depicted in Fig. 2 .
It is noticeable in Fig. 2 that there is a considerable difference of temperatures between the centre and the edges of the cylinder. According to the stated hypothesis, it is possible to reduce this irregularity of temperature distribution on the surface of the object by using mobile inductor, supplied by constant power of the same value as in the case of stationary inductor. To the movement of the inductor, a "lift" algorithm ( Fig. 3 ) has been used [5] .
The attained temperature distribution on the surface of the cylinder is shown in Fig. 4 .
By analyzing the thermal image of the cylinder given in Fig. 4 , it is possible to notice a significant increase in the regularity of temperature distribution in comparison to heating with stationary inductor. Additionally, a decrease of the average value of temperature is noticeable. Moreover, there is still a difference between the temperatures of the center and the edges of the cylinder. It is naturally a consequence of the fact that the edges of the cylinder have a higher convection coefficient than its central part.
The increase of the uniformity of temperature distribution on the surface on the cylinder is possible to achieve by providing a greater amount of thermal energy to the edges of the cylinder.
According to the results of the simulations [6] , it is attainable by the use of either heating with constant power and variable inductor velocity, or heating with variable power and constant inductor velocity. Due to the greater simplicity of controlling the heating power than the in- ductor velocity, it has been decided to apply the second solution. Therefore, it appeared to be necessary to define the profile of the power, by which the inductor would be supplied. The power profile, which enables achieving a uniform temperature distribution [6] is shown in Fig. 5 .
Due to technical limitations, achieving a continuous distribution of the power supplying an inductor is impossible. Therefore, the cylinder has been divided into 12
zones, within each a constant heating power would be maintained. The next restriction is the maximum power that the generator-inductor set is able to provide to the ob- The temperature distributions shows above were referred to a quasi-steady state. In many technological processes, temperature distribution in transient states is also essential. In Fig. 8 , a course of maximum and minimum temperature of the cylinder during its heating is depicted.
It is noticeable in Fig. 8 that from the very beginning of the heating process, the uniformity of temperature field of heated plant achieved with the use of the mobile inductor, is considerably higher than in the case of stationary inductor. In order to define the differences of the value of the irregularity of the temperature distribution in time more
precisely, a quality index R has been used. The parameter R is defined as:
The values of the index (1) for three above mentioned cases of heating is shown in Fig. 9 . It is easily noticeable in Fig. 8 , that there is a significant improvement in the uniformity of heating by the use of the mobile inductor. Moreover, almost constant value of R for heating with mobile inductor supplied by variable power proves that 
Cylinder heating with three inductors
In practice, heating the cylinder with one inductor is rarely met. Sets of stationary inductors are more often used. In order to examine, how does the move of the inductors influence the quality of the heating, a series of experiments of three cases of heating have been performed. These The temperature distribution on the surface of the cylinder in a quasi-steady state, attained with the aforementioned cases, is shown in Fig. 10 .
By analysing Fig. 10 , it is easy to notice that in case of As it has been mentioned, for several technological processes, temperature distribution in dynamic states is essential. Therefore in Fig. 11 minimum and maximum temperature of the surface of the cylinder in the analyzed heating cases has been displayed.
Following Fig. 11 , it can be stated that in case of heating with three inductors, the irregularity of temperature distribution on the surface of the cylinder is reasonably 
